: Results of quantum chemical calculations using 6-311++G(3df,3pd) basis set Table S3 : Zero-point corrected reaction energetics at the B3LYP (CCSD) levels using the 6-311++G(3df,3pd) basis set. Figure S1
: Near-UV spectra of SO 2 (g) and long-pass optical filter used in the experiments Figure S2 : Particle formation following illumination of gas phase SO 2 + cyclohexane mixture in the absence of water.
Chemical box model description
A chemical box model employing the mid-point method for integration was used to model the photochemistry of SO 2 in our cell. The reactions included and their rate constants are found in the table below. The rate constant for the photo-excitation of SO 2 was approximated for our setup using a 450 W xenon arc lamp as the source for photoexcitation. The rate constant for the formation of sulfurous acid is taken to be the value reported by Sidebottom et al. for deactivation of 3 SO 2 through collisions with water molecules. Additionally, steady state approximations for the concentrations of 1 SO 2 , 3 SO 2 , and SO 3 were employed in the box model. All calculations using the box model employed a time step of 0.1 seconds and were carried out to a time of 180 minutes. Using this simple box model to understand the reactions in our experimental setup we see that sulfurous acid formation dominates and is the major component of sulfur acid formation predicted. Under conditions with a greater partial pressure of SO 2 there is an increase in collisions between ground state and electronically excided SO 2 leading to a greater formation of SO 3 and thus sulfuric acid. Even so, our box model predicts that under our experimental conditions the majority of acid formed is sulfurous acid. 
